[Mechanisms of cellular resistance to chloroethylnitrosourea in cell lines derived from human brain tumors].
The cytotoxic and cytogenetic effects 1-(4-amino-2-methyl 1-5-pyrimidinyl) methyl-3-(2-chloroethyl)-3-nitrosourea hydrochloride (ACNU) and 1, 3-bis (2-chloroethyl)-1-nitrosourea (BCNU) treatments on five cell lines derived from human malignant glioma were studied. Compared to sensitive cell line SF-126, SF-188 cells were 3- to 6.9 fold more resistant to the cytotoxic effect and 8 to 14 fold more resistant to the induction of sister chromatid exchanges (SCEs). Cytotoxic effects and induction of SCEs were intermediate for SF-268, SF-210 and SF-295 cell lines compared with SF-126 and SF-188. There was a good correlation between susceptibility to the cytotoxic effects and formation of DNA interstrand crosslinks for cells treated with ACNU and BCNU. The effects of cis-diamminedichloroplatinum (II) (cis-Pt) and nitrogen mustard (HN2) in these cells were also studied. Cis-Pt was equally cytotoxic and induced the same number of SCEs and DNA interstrand cross-links in all five cel lines. In contrast to the results obtained by treatment with chloroethylnitrosoureas (CENUs), SF-126 cells treated with HN2 were more resistant to the cytotoxic effects, the induction of SCEs, and the induction of DNA interstrand cross-links than were SF-188 cells. The repair of O6-methylguanine after treatment of these cell lines with (3H) methylnitrosourea were quantitated. SF-126 cells showed no detectable repair of O6-methylguanine, SF-268, SF-210 and SF-295 cells had intermediate levels of repair, and SF-188 had very high level of repair. These results suggest that cellular resistance to CENUs dose not result in cross-resistance to HN2 or cis-Pt, and that one of mechanisms of cellular resistance to CENUs is increased repair of O6-alkylguanine derivatives in DNA, which prevents DNA interstrand cross-links and then reduces both cytotoxic effects and the induction of SCEs in cell resistant to CENUs.